Electricity & Magnetism Homework – Honors

Day 1 - Coulomb's Law (inverse square law), charge (Q or q), 1e=elementary unit of charge, charge vs mass of protons & electrons, zero net force ex 16.2, hydrogen atom and centripetal force (electric force is 10^41 times stronger than the gravitational force) 
p.529 #1,3,6 
Day 2 - net charge (conservation of charge law),vector ex 16.3 (superposition principle), Practice Quiz 16aH 
p.529 #2,4,10,12 
Day 3 - actually did some homework problems! finished practice quiz, 366 sidereal days in a year 
p.529 #8,9,13 
Day 4  - It's Friday and we haven't had a 'pop' quiz yet, hmm... What do you think?! 
p.529 #15,17,57 
Day 5 - Electroscope, Leyden jar, Van de Graff generator (with shocking xc?), discussed safety and danger regarding electrocution (70 volts & 100 mA (milliamps), proper way to jumpstart a car 
p.529 #14,18,19 
Day 6 - Showed the solutions to Coulomb's Law quiz (requiz coming soon?), how strong is a Gravity Field (g is not only acceleration, but is 'force per unit mass' with units of N/kg), this is a lead-in to the concept of the Electric Field 
p.529 #23,25,60 
Day 7 - Electric Field (force per unit charge) with [E]=N/C (much like the gravity field [g]=N/kg), calculated the E-field due to a point charge(Q) by calculating the electric force of Q on a 1C little q, E-field Signposts! F=qE for positive charges (careful with negative charges), we can calculate E-fields due to multiple charges, we also drew Electric Field Lines about a positive vs a negative charge(Q), oh yeah, we had a re-quiz on Coulomb's Law 
p.529 #21,22 
Day 8 - Returned and went over Coulomb's Law quiz, gravitational potential (Mr Ryono's weird way to introduce electric potential!),potential or voltage as EPE per unit charge ([V]=J/C=V(volt),'V' for both the concept of voltage and for the units of voltage (bad notation!), connect a 9V battery to 2 metal plates to create a uniform E-field, potential difference (Va - Vb)=Vab, W=qVab 
p.529 #26a,30,39,43 
Day 9 - Draw the electric field lines about 2 charges (+&+, -&-, +&-), back to Potential! Willow (movie) problem with Madmordigan(Val Kilmer) fighting and sliding up and down a gravity (or electric!) field, topo maps (contour lines) with gradients (slope or steepness), W=Fd (F=qE) then W=(qE)d also W=qV then qEd=qV then V=Ed, notice the units of E can be described as volts/meter (rise/run) [E]=N/C=V/m, E is the gradient(derivative) of potential (?!), extra credit: gravitational potential energy, gravitational potential, integration(calculus!), escape velocity(speed of light?), see worksheet! 
p.529 #28,32,41,44 
Day 10 - collected XC, reviewed potential due to a point charge (V=kQ/r) noting the inverse proportionality (not an inverse square law), finished going over E & V Quiz 17aH 
p.530 #27,29,31 
Day 11 -Quiz time! Now, I'm really happy Jeffrey, Julieann, Jeremy and others finally decided to ask about the practice quiz problems, but... #$%#$%! why did they have to wait till right before the quiz??? <pretending to be surprised by this...> 
p.530 #37,40,46,59 
Day 12 - returned and went over E and V Quiz, Ohm's Law V=IR,current [I]=C/s=A(ampere),resistance [R]=ohms (capital omega or the 'horseshoe' symbol), Willow Day I 
p.530 #38,61,63 
Day 13 - Series Circuits (voltage rises = voltage drops, I is always the same, add up the R's to get total resistance), Willow Day II 
p.533 #65,66 
Day 14 - Madmartigan and Willow Ufgood triumph 
p.563 #1,4,11,15 
Day 15 - Series Circuit Quiz (after a review discussion) 
p.563 #5,6,10,17 
Day 16 - Return and Requiz (yup, in the same day), Parallel Circuits, Loop Rule (voltage 'Drops'= voltage 'Rises', hence V's are the same in parallel), Point Rule (current 'In'= current 'Out'), total, equivalent, or effective R is 'the reciprocal of the sum of the reciprocals...', I's are inversely proportional to the R's (use the ratio method too!) 
p.615 #1,2,10a 
Day 17 - Series/Parallel Combination Problem 1, Parallel Circuit Quiz 
p.616 #3,6,12a,51 
Day 18 - practice 4-Resistor quiz, power (P=Work/time) [P]=J/s=W(watts), 60 watt light bulb (@120 VAC) doesn't always give 60W of power 
p.615 #7,9,10b,11 
Day 19 - kWh and your electric bill, what's a 6A fuse? why do light bulbs get brighter or dimmer? series/parallel one problem quiz 
p.616 #12b,13,16 
Day 20 - horsepower 1hp=550 ft-lb/s = 746W, 4-resistor parallel/series resistance quiz, Kirchhoff's Loop and Point Rules, example problem 
p.615 #4,17,55,61 
Day 21 - finished ex 19.5 on Kirchhoff's Rules, returned quiz, began Practice TEST 19ah (did problems 1,2,3) 
p.586 #41,42,43 p.620 #44,50 
Day 22 - tried one more series/parallel combination problem/quiz, xc discussion groups on E&M #11-28 multiple choice 
p.586 #46,47,51,59 p.620 #52,62 
Day 23 - 
p.586 #49,60,62 p.617 #22,24 
Day 24 - Magnetic Fields [B]=T(teslas), magnetic force on a moving charge in a B-field (righthand rule? cross product vectors!) 
p.618 #23,25 p.653 #1,2,5a 
Day 25 - went over xc death circuit, practice quiz on Rt-Hand Rule, reviewed for Circuit TEST (Friday) 
p.618 #26,27 p.653 #3,4,5b 
Day 26 - F=IlB (I=current, l=length of wire in the B-field), reviewed practice test 
p.618 #29,30 p.653 #7,9,13,33 
Day 27 - Spiral or Helical path in a magnetic field, cross product (3rd order determinant), frequency, circular motion, centripetal force/acceleration 
p.653 #6,11,15,16,34 
Day 28 - returned Kirchhoff's Point & Loop Rules XC Quiz, Circuits Test! 
p.654 #17,20,35,36,38 
Day 29 - practice right-hand rule with F=IlB, mass spectrometer and velocity selector, we discover the neutron and isotopes! see how television works 
p.654 #18,21,39,40,45ac 
Day 30 - F=qvB Quiz, Oersted's Demonstration, Ampere's Law (how a magnetice field is created) B inversely proportional to distance(R) from a wire, Right-Thumb Wrapping Rule 
p.654 #22,41,46,48,50 
Day 31 - returned qvB quiz, returned Circuits Test too! 
p.657 #48,51,64 p.683 #1,2,7 
Day 32 - Force between two parallel wires, Definition of an 1A, Definition of 1C, B-field inside an air-core solenoid, 2nd XC Kirchhoff's Rule Quiz 
p.658 #65,70 p.683 #3,10,12,16 
Day 33 - Magnetic Flux (Wb,webers) dot product of B with A(area vector), Faraday's Law of Induction, induced voltage = -N times the derivative of flux w.r.t. time (induced voltage is proportional to the time rate of change of magnetic flux), galvanometer demo, lighting the light bulb, launching and levitating demos, electric motors/generators 
p.658 #69,73 p.683 #11,13 
Day 34 - 2nd Circuit Test 
p.683 #17,23,30 
Day 35 - Why not send a magnet thru a million loops of wire in space and light up the universe? Lenz's Law! (the induced B-field opposes the change in flux thru the loop of wire) otherwise we could power the universe for free! self-induction and back emf, closing a switch in a direct current circuit, L inductance [L]=H(henry), induced voltage proportional to the rate of change in 'i' current (not a problem in steady state dc circuits but what about ac circuits?), why have inductors (coils of wire) in a circuit at all? (hmm... more about AC vs DC later, electromagnetic radiation, radio/tv waves, later!) 
p.683 #14,26,31,36 
Day 36 - return 2nd Circuit Test, 2nd qvB quiz, transformers (step-up vs step-down, turn ratios of the primary/secondary circuits, speakers vs microphones) 
p.683 #27,32,36 
Day 37 - capacitance C=Q/V [C]=F(farads), parallel plate capacitor with C increasing with A(area) and decreasing with d(plate separation distance), capacitors in parallel(more C) vs series(less C), flash camera example of a capacitor, Film on Electromagnetic Induction 
p.683 #25,33,34 
Day 38 - returned spiraling charge quiz, induced V=Blv (for a loop of wire trying to move thru a B-field), color-coded resistors   
p.683 #28,35,76 
Day 39 - RC Circuit (exponential decay of the charge on a capacitor, variable separable differential equation), oscilloscope lab 
p.683 #73,77 
Day 40 - voltage divider lab, breadboard work 
p.716 #57,58 
Day 41 - finish voltage divider lab, begin AC to DC lab, diodes, capacitors, rectification 
Day 42 - finish AC to DC lab, microphone/speaker extra credit 
Day 43 - electromagnetic radiation 
Day 44 - Tesla vs Edison Film 
Day 45 - Quarter Final
